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The term "scierema neonatorum" has been
used to describe at least two distinct clinical
and pathological conditions. Gray (1) defined
it as a condition invariably occurring in the first
weeks of life, occasionally being present at
birth, and characterized by the gradual develop-
ment of sharply defined indurated areas in the
subcutaneous tissues. This disease is apparent
where fat is plentiful and the calves of the legs,
buttocks, scapular regions, deltoid regions and
the cheeks are frequently involved. It can occur
in weakly or in normal infants and the body
temperature may be normal, subnormal or
raised. In the majority of recorded cases (2, 3,
4) the disease is usually benign, healing spon-
taneously within a few months. However, Zeek
and Madden (5) recorded a case in which there
was a generalized involvement of fat throughout
the body. Flory (6) also recorded a case in
which the perinephric fat and fat about the
ribs was involved and mentions two previously
recorded cases (7, 8) in which there was in-
volvement of perinephric fat. Levine (9) has
therefore classified sclerema neonatorum into
two types: the generalized type in which
death occurs usually within one week without
treatment, and the nodular type which is
localized and heals spontaneously. The nodular
type of sclerema neonatorum has been termed
"subcutaneous fat necrosis" by other authors
(10, 11, 4).
Ballantyne (12) distinguished sclererna
neonatorum as described above from the harden-
ing of the subcutaneous tissues of rapid onset
occurring usually in the terminal stages of an
exhausting illness and affecting infants as well as
neonates. This latter, he termed "preagonic
hardening of the subcutaneous tissues". Elliott
(11) used the similar term "preagonal indura-
tion" for this separate condition, but Hughes
and Hammond (13), and Marks (4) and War-
wick, et al., (14) preferred the term "sclerema
neonatorum".
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Ballantyne (15) described in sclerema neo-
natorum a thickening of the connective tissue
bands around the fat lobules, loss of fat from
the cells, an increase in blood vessels which also
penetrate into the lobules, and an inflammatory
infiltrate around the blood vessels. The presence
of large acicular crystals in the fat cells was
first noted by Knöpfelmacher in 1897 (16) and
these are now regarded as a particular feature
of the condition.
The chemistry of the subcutaneous fat of the
sclerematous infant was extensively studied by
Channon and Harrison (17), Harrison and Mc-
Nee (18) and Harrison (19). These authors meas-
ured the iodine value of this fat and deduced
that the oleic acid content was decreased. The
crystals seen in the affected fat were shown not
to be fatty acids or cholesterol esters, but had
the properties of triglycerides.
CASE REPORT
J. M. G., a female West Indian, was a full term
baby weighing 7 lbs. 8 ozs. The mother's pregnancy
and delivery were normal. At birth the skin was
thickened and firm over the trunk, chest wall and
legs. Hard discrete areas were present in the sub-
cutaneous tissue of the buttocks and cheeks. Evi-
dence of other congenital abnormalities was not
found. Due to difficulty in sucking and swallowing,
she was grossly dehydrated and had a high blood
urea on transfer to hospital at the age of five days.
Her dehydration was corrected by parenteral
therapy and the consequent improvement was
maintained by oral feeding. In the first week after
admission she developed a pyrexia (100—103° F.).
A possible cause of this was a urinary infection by
B. Proteus. The urine was rendered sterile by
chloromycetin therapy but the pyrexia persisted
at a lowered level (99-100° F.). The skin condition
failed to respond to the general measures and so
ACTH therapy was commenced at the age of
two months. After 2 days her temperature became
normal and after 2 weeks her skin had become
much softer. The ACTH was maintained until
the age of 5 months by which time her skin was
virtually normal and she was gaining weight.
IIJSTOLOGY
A skin biopsy specimen was taken from an af-
fected area on the buttocks immediately before
commencing ACTH therapy and a portion of the
material was fixed in buffered 10% formalin. A
further portion was stored at —20° C.
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FIG. 1. Section of skin from our case of scierema neonatorum showing thickening of the connective
tissue bands around the fat lobules with an accompanying granulomatous reaction. H. & E. X 15.
FIG. 2. Single cell from the subcutaneous fat of our case of sclerema neonatorum containing sheaves
of crystals. Unstained frozen section. Phase contrast. X 400.
Macroscopically, the subcutaneous fat was hard,
white and cut easily leaving a flat surface. Sections
were prepared by paraffin embedding and frozen
sections were cut using a Frigistor. The dermis
and epidermis appeared normal. There was a
marked granulornatous reaction consisting of
giant cells, lymphocytes, histocytes and fibroblasts
extending into the fat lobules (Fig. 1). The fat
cells contained sheaves of birefringent crystals
(Fig. 2) which were occasionally present within
the giant cells. In paraffin sections of unfrozen
tissues the giant cells showed clear areas having
the characteristic shape and size (50 t x 2 of
the fat crystals. Attempts to demonstrate neutral
lipids by staining with propylene glycol-sudan, oil
red 0, fettrot and aqueous phosphine 3R methods
gave equivocal results: some crystals appeared to
take up the stains, but the majority remained un-
stained. The crystals also failed to stain for fatty
acids (Fischler's method) and for cholesterol and
its esters (Schultz method; Okamoto method).
Small birefringent crystals (15 x 1 were also
p 
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CHEMICAL INVESTIGATIONS
FIG. 3. Fractionation of an extract of subcuta-
neous fat on a thin layer of silica gel. Solvent:
light petroleum (b.p. 40—60° C.)—diethyl ether—
acetic acid, 90:10:1 by volume. Spots were visual-
ised using iodine vapor.
seen in a specimen of subcutaneous fat taken at
autopsy from a three day old child who had died
of a lung infection. This fat was also used as con-
trol material for chemical analysis.
At the age of 12 months a further skin biopsy
specimen was taken from the site of a previously
affected area on the buttocks. The epidermis, der-
mis and subcutaneous fat now appeared normal
histologically.
The various lipid classes in a washed chloro-
form-methanol extract (20) of subcutaneous fat
were separated by chromatography on a silicic
acid column (21). Using this technic, the major
component of sclerematous subcutaneous fat was
shown to be triglyceride: it accounted for 77% of
the lipid recovered from the column. Squalene, cho-
lesterol esters, cholesterol diglycerides and phos-
pholipids were also present in approximately equal
amounts, but no unesterified fatty acids were de-
tected. Thin layer chromatography (22) of sclere-
matous subcutaneous fat confirmed the results ob-
tained from column chromatography. Thin layer
chromatography of the control fat indicated that
lipids present in this fat were present in propor-
tions similar to those found in sclerematous fat
(Fig. 3).
After removal of sebum from our specimens by
the method "A" of Carruthers (23) the bound
fatty acids present in chloroform extracts of skin
(epidermis and dermis) and subcutaneous fat of
the patient and the control child were converted
to their methyl esters by the method of Morgan,
et al., (24) and subjected to gas chromatography
using a Pye Argon Chromatograph with a sta-
tionary phase of polyethylene glycol adipate (10%)
at 180° C. The results obtained are shown in
Table I together with comparable data reported by
Sweeney, et al. (25). In sclerematous subcutaneous
fat the proportions of palmitic acid and stearic
acid are much greater than those found in normal
children of the same age and the proportions of
unsaturated fatty acids are correspondingly re-
duced. At the age of twelve months, when the
child was clinically normal, the fatty acid compo-
sition of the subcutaneous fat was approaching
normal values.
The crystals present in the specimens of subcu-
taneous fat were examined using an x-ray diffrac-
tion technic. When a narrow parallel beam of
monochromatic x-rays strikes a crystal, the rays
are diffracted in certain well defined directions
characteristic of the structure of the crystal. In
contrast, non-crystalline material produces only
diffuse scattering of x-rays. It is therefore possible
to obtain an x-ray diffraction pattern from a crys-
talline compound embedded in a non-crystalline
matrix. Small pieces of the subcutaneous fat were
irradiated with monochromatic x-rays and the
diffracted beams were detected with x-ray film.
Fig. 4 shows an x-ray diffraction pattern obtained
from a piece of subcutaneous fat from our patient.
It will be seen that there is a close resemblance
between the pattern obtained from an authentic
specimen of glycerol tripalmitate and that obtained
from a piece of subcutaneous fat from our patient.
It is not possible from these patterns to assign an
exact structure to the crystals present in sclere-
matous fat, since myristo- and stearo-dipalmitins
give patterns very similar to those obtained from
tripalmitin (glycerol tripalmitate) (26). However,
taking the x-ray results together with the chemical
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to the fact that the crystals were smaller than
those present in the scierematous fat. Both of the
x-ray photographs of fat illustrated in Fig. 4 were
made using fat that had been stored at —20° C.
A second photograph taken of a piece of control
fat that had been stored at room temperature in
buffered 10% formalin showed that the pattern
obtained was identical with that obtained from a
frozen specimen. X-ray photographs were also
made of glycerol tristearate and cholesterol palmi-
tate: in neither case did the patterns obtained cor-
respond with the patterns produced by subcutane-
ous fat.
DISCUSSION
It is clear from the clinical and histological
points of view that this case is an example of
sclerema neonatorum (15) or subcutaneous fat
necrosis (10) although we prefer the former
term.
FIG. 4. X-ray diffraction patterns of glycerol tn-
palmitate, sclerematous subcutaneous fat and nor-
mal subcutaneous fat.
analyses, it can be said with confidence that the
crystals present in sclerematous subcutaneous fat
consist of triglycerides with a high content of pal-
mitic acid. Fig. 4 also shows the pattern obtained
from control fat: the diffuseness of the lines is due
The main interest lies in the biochemical
nature of the abnormality and the composition
of the crystals. From the evidence that some
of the giant cells and fat cells in paraffin-
embedded tissue contained spaces of the shape
and size of the fat crystals, it seems probable
there these were present in life and not induced
by freezing. Moreover, Harrison and McNee(18) and McDonald (3) report that if the
sclerematous lesion breaks down to form a
sterile abscess, such crystals can be aspirated.
With regard to the composition of the crystals,
if further proof that they consist of triglycerides
is needed following the careful work of Channon
and Harrison (17), our x-ray diffraction re-
sults provide just this. The x-ray diffraction
results also confirm the histological observation
that the crystals in sclerematous fat are larger
than those found in normal subcutaneous fat.
Chemical analysis of the subcutaneous fat
from our case of sclerema neonatorum showed
that the various lipid classes were present in
proportions similar to those reported for still-
born infants by Hirsch, et al. (27). However,
Sweeney, et al. (25) found that in 6—7 week
old normal infants, 98—99% of the subcutaneous
fat was in the form of triglycerides. Since the
subcutaneous fat in sclerema neonatorum con-
tains a marked granulomatous reaction with an
accompanying increase in vascularity, we sug-
gest that our relatively high values for choles-
terol esters and phospholipids with a corre-
spondingly low value for triglycerides may be
attributed to the increased amount of vascular
tissue present. The work of Channon and Harri-
son (17) suggested that the ratio of the
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saturated to the unsaturated fatty acids was
raised in sciererna: this conclusion was based
on a reduced iodine value and a raised melting
point of the fat. We have confirmed this by
direct measurement of the various fatty acids
in subcutaneous fat.
Considering now the fatty acid content of the
epidermis and dermis in our case, we have to
compare these results with those from a single
control specimen taken from a much younger
child. Nevertheless, since the differences are so
large they are probably significant, and in par-
ticular there is a real decrease in the oleic acid
content of the epidermis and dermis as well as of
the subcutaneous fat in sclerema neonatorum.
Clearly, further sclerernatous and normal chil-
dren should be examined to establish this find-
ing.
The abnormality in the epidermis and dermis
shows that the condition is not confined to the
subcutaneous fat and suggests that there may be
a generalized biochemical defect which in mani-
fest only locally in most cases. This would sup-
port the concept of a localized and generalized
manifestation of the same disease. The explana-
tion of these findings that seems to be the most
reasonable is that the enzyme systems involved
in the desaturation of palmitic acid and stearic
acid develop more slowly in sclerematous pa-
tients. There is evidence that the desaturating
enzymes are not fully developed even in normal
neonates (25), and we suggest that in sclerema
neonatorurn the enzymes are even less developed
than usual.
SUMMARY
A case of sclerema neonatorum is reported
and the nomenclature discussed. The crystals
present in involved subcutaneous fat in this dis-
ease have been shown to consist of triglycerides
using an x-ray diffraction technic. We have
confirmed earlier work that showed an increased
ratio of saturated to unsaturated fatty acids in
the subcutaneous fat, and have also shown that
this abnormality is present in the combined
epidermis and dermis. We suggest that the dis-
ease may be due to a generalized abnormality
of fatty acid metabolism which is often manifest
only locally.
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